Introduction
In today's world there exists a surging demand for light-weight bio-potential measurement systems with optimised low power consumption and wireless capability. Therefore such a modular system intended not only for long-time monitoring of ambulatory patients e.g. in epilepsy patients as well as in nonmedical applications, e.g. in sports physiology, BCI 1 was developed. The modularity allows the flexible configuration of the number of channels according to the fields of usages in ExG 2 .
Methods
Reducing the cumbersome scalp-preparation time abrasion-free active dry electrodes are either encapsulated in a cap for EEG or in a vest for ECG or in a sleeve to be worn in the forearms, thigh for EMG recording. A high-CMRR 3 instrument amplifier with an integrated HPF 4 for filtering the DC offset was employed to acquire low frequency (0.5−200 Hz), low amplitude signals (2µV−1mV) in the close vicinity to the measurement point. An ultra-low noise 24-bit Δ∑-ADC 5 was used to achieve high resolution signal data. The heart of the system is an ultra-low power 8-bit µC which handles the digital data and transmit them either through a USB-interface or via a Wi-Fi-module. A patch antenna with a suitable reflector was placed away from the controller-board to protect the test person from radio waves. A firmware with various configurations was implemented in C.
Results
The proposed system exhibits ultra-low noise characteristics and effectively suppresses the coupled 50 Hz signals from the grid. It permits continuous recording and transmission of bio-potential data synchronously to a PC/smart phone.
Conclusion
The proposed system is modularly configurable between 64 and 256 channels and consumes less than 3.125 mA per channel.
